One of the many theorems that M. Marcus and M. Newman prove in [3] is, when it is restricted to nonnegative matrices, that: if A is an nXn positive semidefinite symmetric irreducible nonnegative matrix, then lim (per(Am))llm = rn m-»w where r denotes the maximal (positive) characteristic root of A. Here per (Am) denotes the permanent of Am. We assume that the reader is familiar with the terminology and results of the classical PerronFrobenius-Wielandt theory of nonnegative matrices, the requisite parts of which can be found in [l, Chapter XIII].
The purpose of this note is to prove the following extension of the result quoted above.
Theorem. Let A be an nXn nonnegative irreducible matrix and suppose A has a nonzero permanent. Let r be the maximal characteristic root of A. Then where each A,, l^i^h, is an ra;Xra; primitive matrix with maximal characteristic root rh. Observe that if fe is a positive integer, then (P A P) = P A P = diag iAu A2,--, Ah).
Since the permanent of a matrix is invariant under permutations, we
Since each Ai is a primitive matrix, it follows by Lemma 2, that and using (6) and (7), we obtain the desired result. has the property that per iAk) =0 for fe odd and per iAk)>0 for fe even. It is easy to verify that A has maximal characteristic root 21/2 and index of imprimitivity 2. It follows from (3) that if lim,,,..* (per iA'"))'1" exists, it must be 23/2. Hence the limit does not even exist.
Finally we remark that our theorem does constitute an extension of the result of Marcus and Newman mentioned in the beginning. For, if A is a positive semidefinite symmetric irreducible nonnegative matrix, then the entries on the main diagonal of A must be positive. Otherwise A has a zero row and thus is not irreducible.
Hence the permanent of such a matrix is positive.
